The relationship between observed intermediate mass fragment and total charged particle multiplicities has been measured for Kr + Au collisions at energies between E/A = 35 and 400
The relationship between observed intermediate mass fragment and total charged particle multiplicities has been measured for Kr + Au collisions at energies between E/A = 35 and 400 MeV. Pragment multiplicities are greatest for central or near-central collisions. For these collisions, fragment production increases up to E/A -100 MeV, and then decreases at higher energies. PACS number(s): 25 Highly excited nuclear systems have been observed [1 -7] to decay by multi&agment emission. There is accumulating evidence that multi&agment decays are favored for systems that expand to subnormal densities [5 -10] , and it has been suggested that multifragment decays might provide key information about a liquidgas phase transition in nuclear matter [ll - 15] . Rather general phase space and barrier penetrability arguments 0556-2813/94/49(5)/2271(5)/$06. 00 49 R2271 [16 -20] Wall detectors located at forward angles, 8~b --5.4 25, used plastic scintillator foils of 80 pm thickness and CsI(T1) crystals of 3 cm thickness. The thresholds for particle identification in these detectors were Etx,/A =4 MeV (6 MeV) for Z = 3 (Z = 10) particles, respectively.
For the higher incident energies (E/A &100 MeV), the energy thresholds in the wall were set somewhat higher at about 7 MeV (7. To illustrate the detection capabilities of the experimental setup, the mean total charge, (Zt q), is shown in Fig. 1 as a function of the incident energy and the detected charged particle multiplicity, N~. At each energy, the measured mean total charge is a monotonic function of the charged particle multiplicity; the maximum detected charge is observed for central collisions and increases from about 60 at E/A = 35 MeV to more than 80 at E/A = 100 MeV out of a total of 115, and it remains roughly constant thereafter. Losses in efBciency are most signi6cant for beam velocity particles emitted to 8~b & 5.4 and for heavy targetlike residues which do not penetrate the scintillator foils of the phoswich detectors and are, hence, not identi6ed. Figure 2 shows the observed mean IMF multiplicity, (NxMp), as a function of detected charged particle multiplicity, Nc. For measurements at E/A = 35 -100 MeV, the data display a rather similar dependence of (NiMp) upon N~. At the higher two energies, much higher charged particle multiplicities are required to achieve the same value for (NxMp Similar to other measurements [5, 6, 27] , the measured charged particle multiplicity distributions exhibit a rather structureless plateau and a near-exponential falloff at the highest multiplicities. The multiplicity where one observes the exponential falloff increases from N~30 to 65 as the beam energy is increased from E/A = 35 to 400 MeV. As in previous work [28] , we constructed a "reduced" impact parameter scale &om the charged particle multiplicity by means of the geometric formula [28, 29] : Results of the +MD model are shown as dashed lines (left panels) and solid lines after the model calculations filtering through the experimental acceptance. The dot-dashed lines depict the 6ltered calculations that were analyzed as data to assess impact parameter Buctuations. The right-hand panels show a similar presentation after the secondary evaporation of the excited pre&agments in the SMM step.
(QMD) model including the Pauli potential as described in Refs. [31, 32] Calculation of the statistical decay of residues via the SMM model improves the agreement between data and theory at the low incident energies but these calculations underpredict the fragment yields at higher incident energies and the peak &agment multiplicity is predicted at E/A = 55 MeV, rather than at E/A = 100 MeV as it is observed. There is a need for an improved transport theory for the treatment of density fiuctuations and &ag-ment formation.
